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Claim 

A resin-coated metallic body, characterized by the fact that in a resin-coated metallic 
body in which a vinyl chloride group resin coating layer is melt-coated via an adhesive layer on 
the surface of a metal, a composition of an adhesive layer of a thermoplastic resin with a melt 
index (190°C, a load of 2.16 kg) of 0.01 or more and less than 5 and a coating layer of a vinyl 
chloride group resin with a degree of polymerization of 400 or more and less than 1,300 is used. 



2 



Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a resin-coated metallic body in which a vinyl chloride 
group resin coating layer is laminated via an adhesive layer on the surface of a metal. 

Prior art 

Resins have been coated on the surface of metals to prevent corrosion. 

For example, Japanese Kokai Patent Application No. Sho 60[1985]-224523 presents a 
method for manufacturing a compounded tube in which an adhesive is spread on the outer 
peripheral resin tube surface formed in advance, said resin tube is inserted into a metallic tube, 
the metallic tube is contracted in the diameter direction, and said metallic tube and the resin tube 
are adhered. 

Also, as an example of an apparatus for manufacturing such a coated metallic body, an 
apparatus, which molds a metallic sheet into a circular tube and cylindrically extrusion-coats a 
molten resin on its inner surface, and a bias thickness regulator are presented in Japanese Kokai 
Patent Application No. Sho 62[1987]-198447. 

As a resin used in such a coating, a vinyl chloride group resin is often used since it is 
excellent in chemical resistance, corrosion resistance, water resistance, etc., and inexpensive. 

Problems to be solved by the invention 

However, if a vinyl chloride group resin is coated on a metal, since said vinyl chloride 
group resin does not display adhesion to metal, said vinyl chloride group resin and the metal 
cannot be strongly adhered. 

The present invention considers this situation, and its objective is to provide a 
resin-coated metallic body of a vinyl chloride group resin and a metal which has a uniform layer 
thickness and has a strong adhesion. 

Means to solve the problems 

The resin-coated metallic body of the present invention is characterized by the fact that in 
a resin-coated metallic body in which a vinyl chloride group resin coating layer is melt-coated 
via an adhesive layer on the surface of a metal, it is composed of an adhesive layer of a 
thermoplastic resin with a melt index (190°C, a load of 2.16 kg) of 0.01 or more and less than 5 
and a coating layer of a vinyl chloride group resin with a degree of polymerization of 400 or 
more and less than 1,300. 
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Operation 

With the use of a thermoplastic resin with a melt index (190°C, a load of 2.16 kg) of 0.01 
or more and less than 5 as an adhesive layer and a vinyl chloride group resin with a degree of 
polymerization of 400 or more and less than 1,300 as a coating layer, the molten state of the 
combined adhesive layer and the coating layer is improved, and they are strongly adhered in a 
uniform state to the metal surface. 

Application example 

Next, an application example of the present invention will be explained. 

In the resin-coated metallic body of the present invention, a thermoplastic resin and a 
vinyl chloride group resin are melt-coated on the surface of a metal, and the coating layer of the 
vinyl chloride group resin is laminated via the adhesive layer of the thermoplastic resin on said 
metal surface. 

As the metal, various metal materials such as aluminum, steel, and copper can be used. 
The surface of these metals is subjected to pretreatments such as degreasing, acid washing, and 
blasting, so that impurities and stains which hinder the adhesion are removed. 

The vinyl chloride group resin is at least one selected from vinyl chloride resin, vinyl 
chloride-vinyl acetate copolymer, ethylene-vinyl chloride-vinyl acetate copolymer, and 
ethylene-vinyl chloride copolymer and has a degree of polymerization of 400 or more and less 
than 1,300. The degree of polymerization is especially preferably 500 or more and less than 
1,100. If the degree of polymerization is less than 400, though the moldability is improved, the 
mechanical properties and the chemical properties are lowered which is not preferable. On the 
other hand, if the degree of polymerization is 1,300 or more, the moldability deteriorates, which 
is not preferable. Also, stabilizers, working aids, lubricants, impact resistance enhancers, etc., 
generally used in a vinyl chloride group resin may be added, if needed. 

The thermoplastic resin is a resin having adhesion to the metal and the vinyl chloride 
group resin, and its melt index is 0.01 or more and less than 5. As such a thermoplastic resin, any 
thermoplastic resin type or hot melt type resin may be used as long as it exhibits an adhesion to 
the vinyl chloride group resin and the metal. 

Specifically, ethylene-vinyl acetate copolymer, ethylene-ethyl acrylate copolymer, 
saturated polyester, nylon-11, nylon-12, nylon-12, 12, polyamide copolymer, 
acrylonitrile-butadiene copolymer, polypropylene, thermoplastic polyurethane, etc., and resins in 
which functional groups are introduced into them can be used. Also, thermoplastic resins in 
which polar functional groups such as a silanol group, epoxy group, carboxyl group, amino 
group, and mercapto group are introduced into resins with a low polarity such as polyolefin, 
SEBS (styrene-ethylene-butadiene-styrene copolymer), SEPS 
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(styrene-ethylene-propylene-styrene copolymer), SBS (styrene-butylene-styrene copolymer), and 
SBR (styrene-butadiene rubber) can be used. Furthermore, a hot melt adhesive type in which a 
tackifier, wax, etc., are added to the above-mentioned resins and a type in which a vinyl chloride 
group resin is mixed with these resins can be mentioned. 

However, among these resins, a crystalline saturated polyester resin, a polyamide group 
resin, a hot melt adhesive type, etc., generally have a low melt viscosity, and most of them have 
a melt index of 5 or more. For this reason, in such a case, the melt index can be adjusted to 0.01 
or more and less than 5 by taking measures such as © an addition of an inorganic filler such as 
metal, metal oxide, glass, carbon, ceramic, and inorganic salt, ® an increase of the molecular 
weight by a partial crosslinking, and ® a mixture of a thermoplastic resin with a high melt 
viscosity. 

As a method for forming the adhesive layer of the thermoplastic resin and the coating 
layer of the vinyl chloride group resin on the metal surface, the thermoplastic resin and the vinyl 
chloride group resin can be coated on the metal surface by coextrusion. As the coextrusion 
coating method, three methods: © a method that melt-joins them in front of a mold (feed block 
method), © a method that melt-joins them in a mold (multi-manifold method), and (D a method 
that extracts each from a mold and joins them when coating (duel slot method) are considered. In 
method ® (feed block method), the difference in the melt viscosity between the resins appears 
very distinctly in each layer thickness of the adhesive layer, and a uniform layer thickness is very 
difficult to obtain. Also, in method (D (dual slot method), even if the melt viscosity difference 
between the vinyl chloride group resin and the thermoplastic resin is large, a uniform layer 
thickness of each layer can be obtained. However, considerable intermingling of the molecular 
chains at the boundary face of the coating layer and the adhesive layer cannot be expected, and a 
strong adhesion cannot be obtained. For this reason, it is preferable to extrusion-coat an intended 
resin-coated metallic body by method ® (multi-manifold method). 

Next, detailed examples of the method for manufacturing the resin-coated metallic body 
and comparative examples are shown. 

First detailed example 

A metallic hoop material was bent, and its sides were welded, so that a circular tube with 
a true circular cross-section was manufactured. Then, a vinyl chloride group resin and a 
thermoplastic resin were melt-joined at a mold temperature of 185°C, and said resin was 
continuously coextrusion-coated on the inner peripheral surface of the metallic tube, so that a 
resin-coated metallic tube was obtained. 

As the thermoplastic resin, an ethylene-vinyl acetate copolymer (made by Mitsubishi 
Petrochemical Co., Ltd., trade name: VMX-L, melt index = 0.1) was used. 
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As the vinyl chloride group resin, a mixture of a vinyl chloride resin (made by Tokuyama 
Sekisui Kogyosha, trade name: Toceesu[transliteration] SLP-540, degree of polymerization: 540) 
at 100 parts by weight, a tin group stabilizer at 3 parts by weight, a lubricant at 1 part by weight, 
and an impact resistance enhancer at 2 parts by weight was used. 

The resin-coated metallic tube obtained in this manner had a tube diameter of 80 mm, the 
thickness of the thermoplastic resin layer of the adhesive layer was 0.4-0.5 mm, and the 
thickness of the vinyl chloride group resin layer of the coating layer was 1.5-1.6 mm and almost 
uniform in the peripheral direction of the tube. The initial adhesion was evaluated by measuring 
the shear strength of the resin-coated metallic tube. Also, the warm water adhesion was evaluated 
by measuring the shear strength after immersing for 100 h into warm water at 60°C. As a result, 
the initial adhesion was 52.3 kg/cm , and the warm water adhesion was 46.9 kg/cm . 

Second detailed example 

Similarly to the above-mentioned first detailed example except for using a composition 
with a melt index of 0.08 obtained by mixing a saturated polyester resin (made by Toyo Boseki 
K.K., trade name: Bylon GM400, melt index: 17) at 100 parts by weight and an inorganic filler 
Aerosil (made by Nippon Aerosil K.K., trade name: A300) at 18 parts by weight as the 
thermoplastic resin, a resin-coated metallic tube was manufactured. 

The resin-coated metallic tube obtained in this manner had a tube diameter of 80 mm, the 
thickness of the thermoplastic resin layer of the adhesive layer was 0.5 mm, and the thickness of 
the vinyl chloride group resin layer of the coating layer was 1.4-1.5 mm and almost uniform in 
the peripheral direction of the tube. The initial adhesion was 62.1 kg/cm 2 , and the warm water 
adhesion was 53.2 kg/cm 2 . 

Third detailed example 

Similarly to the above-mentioned first detailed example except for using an 
ethylene-vinyl chloride copolymer (Tosoh Corporation, trade name: Ryuron [transliteration] 
E-650, degree of polymerization: 650) as the vinyl chloride group resin, a resin-coated metallic 
tube was manufactured. 

The resin-coated metallic tube obtained in this manner had a tube diameter of 80 mm, the 
thickness of the thermoplastic resin layer of the adhesive layer was 0.5-0.6 mm, and the 
thickness of the vinyl chloride group resin layer of the coating layer was 1.4-1.5 mm and almost 
uniform in the peripheral direction of the tube. The initial adhesion was 57.8 kg/cm 2 , and the 
warm water adhesion was 51.5 kg/cm . 
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Comparative example 

Similarly to the above-mentioned second detailed example except for not adding the 
Aerosil as a component of the adhesive layer, a resin-coated metallic tube was manufactured. 

In the resin-coated metallic tube obtained in this manner, the thermoplastic resin and the 
vinyl chloride group resin were difficult to uniformly coextrude, and the thickness was severely 
biased. 

Effect of the invention 

As mentioned above, according to the present invention, since the molten state of the 
combined adhesive layer and Coating layer is improved and they are strongly adhered in a 
uniform state on the metal surface, a resin-coated metallic body with excellent adhesive strength 
can be obtained. 
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